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COVID-19-accelerated disease progression in two patients
with amyotrophic lateral sclerosis

We report two patients with slowly progressive amyotrophic lateral
sclerosis (ALS) who experienced rapid functional decline after con-
tracting severe acute respiratory virus-coronavirus-2 (SARS-CoV-2).
A 78-year-old man developed proximal leg weakness in 2014 and
was diagnosed with probable ALS based on El Escorial criteria® in 2016.
His revised ALS Functional Rating Scale (ALSFRS-R) assessment, adminis-

tered by physicians, showed scoring that progressed at an unusually slow

rate since that time (Figure 1A). In December 2020, the patient developed
a fever, and SARS-CoV-2 viral polymerase chain reaction of the nasopha-
ryngeal swab was positive. One week later, he presented to an emergency
department with fever, shortness of breath, and delirium. Computed
tomography scan of the chest revealed signs of pneumonia. He also devel-
oped deep venous thrombosis in the left femoral vein but did not have a

pulmonary embolism. The patient was hospitalized and treated with
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FIGURE 1 Rapid decline of revised ALSFRS-R in two amyotrophic lateral sclerosis patients post-COVID-19 infection. A, Slow decline of
ALSFRS-R in patient 1, which plateaued from January 2019 to September 2020, but declined rapidly after COVID-19 infection. B, Stable
ALSFRS-R between 2013 and 2019 in patient 2, followed by a rapid decline in 2020 after COVID-19 infection. | indicates postinfection
ALSFRS-R. Abbreviation: ALSFRS-R, revised Amyotropic Lateral Sclerosis Functional Rating Scale

dexamethasone, remdesivir, oxygen supplement, and anticoagulation. He
did not require mechanical ventilation. The patient was discharged 5 days
later when he became afebrile and his peripheral capillary oxygen satura-
tion (SpO,) was 93% on room air. Despite prompt treatment and recovery
from pneumonia, his functional status declined rapidly. His ALSFRS-R
score that the physician administered during follow-up telemedicine visits
decreased by 16 points within 4 months, 11 points in the final month
before he died of hypercarbic respiratory failure.

A 66-year-old man developed his first sign of weakness in his legs in
2004 and was diagnosed with laboratory-supported probable ALS in
2006. His disease had an unusually slow progression. Between 2014 and
2019, the ALSFRS-R, administered by physicians, remained stable at
36 to 38. He had bilateral foot dorsiflexion and plantarflexion weakness
as well as mild hand weakness during his clinic visit in December 2019.
His bulbar and respiratory function were both normal. In April 2020, he
contracted the virus after several family members had COVID-19 infec-
tion. His infection was confirmed by a positive SARS-CoV-2 viral poly-
merase chain reaction of a nasopharyngeal swab sample. His symptoms
included a low-grade fever for 1 day, and fatigue, loss of smell, and loss
of taste for 1 week. He was never hospitalized. After the COVID infec-
tion, he noticed fast progression of arm and leg weakness. He is now
wheelchair-dependent. He also developed mild-to-moderate speech and
swallowing difficulty 4 months after the COVID-19 infection. ALSFRS-R
score administered during a telemedicine visit decreased by 5 points
when compared with December 2019 (Figure 1B).

Although some groups have warned about the potential for bad
outcomes from COVID-19 in patients with ALS (unpublished data),
we are only aware of one published study supporting this position.?
That study compared ALSFRS-R progression in a cohort of
84 patients before and during the pandemic lockdown in France.
Progression appeared faster during the lockdown. It is not clear
whether any of the 84 patients in the study actually had COVID-19
infection. The authors postulated decreased contact with clinicians
as an explanation for the faster decline. This explanation does not

seem likely in our first patient, who had increased contact with

clinicians during and after his infection. We theorize that the ability of
COVID-19 to trigger neuroinflammation® may have played a role in
our patients' accelerated declines. Although it is possible that the func-
tional decline in these two patients was related to the known post-
COVID syndrome, there is strong evidence that suggests it was due to
worsening of ALS. For example, instead of nonspecific feelings of
fatigue, unwellness, and lingering respiratory symptoms, the first
patient reported a significant decline of hand fine motor skills at
1 month post-COVID infection, despite respiratory status that was the
same as that pre-COVID. The second patient, who had only mild
COVID symptoms, reported a significant decline of leg strength and
new bulbar weakness without respiratory decline.

We use these two examples to alert the medical community that
SARS-CoV-2 infection can lead to more rapid progression of ALS. We
emphasize the need for prompt testing and close monitoring of ALS
patients who have contracted COVID-19. It is also imperative that
health-care providers counsel patients about the safety and efficacy
of COVID-19 vaccine and encourage all ALS patients to be vaccinated
in the absence of any clear medical contraindications.
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A patient with distal lower extremity neuropathic pain and
anti-contactin-associated protein-2 antibodies

1 | INTRODUCTION

The spectrum of antibody-related painful neuropathies is increasing.
We report a patient with an anti-contactin-associated protein-2
(CASPR2) antibody-associated painful syndrome, providing new
insights into the pain of anti-CASPR2 associated disorders.

2 | CASE REPORT

A 69-y-old man, without remarkable medical history, presented
with acute neuropathic pain and paresthesia in the lower limbs.
One week after a flu-like syndrome, he reported burning pain and
tingling in the feet, ascending within 1 wk to the mid-calves. The
patient did not report any upper limb involvement, motor deficits,
sleep disturbances, or autonomic or central nervous system (CNS)
symptoms. Seven months after symptom onset, the clinical exami-
nation revealed pinprick hypoesthesia and mechanical allodynia in
the feet. The remainder of the neurological examination was
normal. Electrodiagnostic studies (EDX) including motor and/or
sensory nerve conduction studies for the peroneal, tibial, and sural
nerves and needle electromyography were normal in the lower
limbs. Cortical laser-evoked potentials (LEPs) were absent with
Nd:YAP laser stimulation of the dorsum of both hands and
feet. However, a 3-mm skin biopsy, performed 10 cm above the
right lateral malleolus, showed a normal intraepidermal nerve fiber
density (IENFD). Laboratory investigations excluded metabolic,
infectious, neoplastic, and toxic etiologies. Immunological investi-
gations were negative for antinuclear, anti-SSA, anti-gangliosides,
anti-fibroblast growth factor receptor 3 (FGFR3) antibodies,
serum immunofixation, and cryoglobulin. Onconeural antibodies
(anti-Yo, -Hu, -Ri, -amphiphysin, -Cv2, -Sox1, -GAD, -Mal, -Ma2,

-Zic4, -Tr, -GFAP) were negative. Serum anti-CASPR2 positivity
was first screened by indirect immunofluorescence, which showed
immunofixation on C-fibers and the juxtaparanodes of myelinated
fibers of rat sciatic nerve (Figure 1), and cultured dorsal root gang-
lia. The juxtaparanode immunofluorescence pattern suggested
anti-CASPR2 reactivity, which was confirmed by a cell-based
assay. Serum indirect immunofluorescence was positive with the
monkey cerebellum neuropil, also consistent with the presence of
anti-CASPR2 antibodies. Three monthly courses of intravenous
immunoglobulin (1VIg) at 2 g/kg were not beneficial.

3 | DISCUSSION

Painful and small fiber neuropathies (SFNs) are often idiopathic.?
Recent studies reported antibodies targeting different epitopes such
as CASPR1, plexin D1, or FGFR-3 along the peripheral sensory
pathway in painful peripheral nervous system (PNS) disorders.
The diagnosis of anti-CASPR2 antibody-associated painful disorder
was challenging in this patient, who did not have a suggestive syn-
drome® Pain and pinprick hypoesthesia in a peripheral distribution
suggested small nerve fiber dysfunction. The absence of recordable
LEPs supported nociceptive pathway involvement. The patient did not
fulfill the current criteria of SFN based on the IENFD and/or quantita-
tive sensory testing (QST),? but those criteria are controversial.* Con-
sidering the clinical signs and symptoms, the normal EDX, and the
absent LEPs, we believe the clinical painful picture was consistent with
small nerve fiber involvement. In this context, the presence of anti-
CASPR2 immunostaining on A8-fibers juxtaparanodes and C-fibers was
meaningful. CASPR2 is a neuronal cell protein expressed in dorsal root
ganglia neurons where it regulates sensory neuronal excitability.®

CASPR2 forms a protein complex with the voltage-gated potassium
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